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b.) Remarks 

Claim 1-13 have been rejected. Claims 14-19. previously withdrawn from 
consideration, have been cancelled. 

Claims 1, 2, 4, 5 and 7-13 were rejected under 35 U.S.C. § 103(a) over Bewersdorf 
(U.S. Patent Application Publication No. 2002/0105722) in view of Eastman (U.S. Patent 
No. 6,41 1,434). Claim 3 was rejected under 35 U.S.C. §103(a) Bewersdorf (U.S. Patent 
Application Publication No. 2002/0 105722A1) in view of Eastmann (U.S. Patent No. 
6,41 1,434) as applied to Claim 1 above, and further in view of Lakowicz (U.S. Patent 
Application Publication No. 2002/0 160400 A 1). Claim 6 was rejected under 35 U.S.C. 
§103(a) over Bewersdorf (U.S. Patent Application Publication No. 2002/01 05722 Al) in 
view of Eastman (U.S. Patent No. 6,41 1,434) as applied to Claim 1 above, and further in 
view of Aagard (U.S. Patent No. 3,720,924). 

Although the Patent Office did not state under which section 102/1 03(a) the 
obviousness rejections were made. Applicant asserts that Bewersdorf cannot be cited 
against the referenced claims. 

In particular, if the 103(a) rejection asserted Bewersdorf as a section 35 U.S.C. 
102(e)/103(a) citation, Applicant points out that Bewersdorf and the present application 
are commonly assigned to Leica Microsystems Heidelberg. Applicant states, in 
compliance with MPEP 706.02(1)(1) and 706.02(1)(2), that at the time the invention was 
made, it was owned by the same entity - Leica Microsystems Heidelberg. A copy of the 
assignment record of the present application to the common assignee in the US PTO is 
enclosed with this response. A copy of the assignment of the Bewersdorf application to 
the same common assignee is enclosed with this response. Under 35 U.S.C. 103(c)(1) 
commonly assigned subject matter in Bewersdorf cannot be cited against the claimed 
invention in the present application assigned to the same assignee under section 
102(e)/! 03(a). 
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Alternatively, if the Patent Office has asserted Bewersdorf as a 35 U.S.C. 
102(a)/! 03(a) citation* Applicant respectfully submits a Declaration under 37 C.F.R. 
1.131 (enclosed with this response), establishing the date of conception and reduction to 
practice of the claimed invention no later than July 23 ? 2002, which is earlier than the 
August 8, 2002 publication date of Bewersdorf. Therefore, the published Bewersdorf 
application cannot be cited against Applicant's claims even under 35 U.S.C. 
102(a)/l 03(a). 

Thus, the 103(a) rejections in the present application should be withdrawn and 
Claims 1-13 should be allowed. 

Applicant believes that the present application is in condition for allowance. A 
Notice of Allowance is respectfully solicited. Should any questions arise, the Examiner 
is encouraged to contact the undersigned. 



Respectfully submitted, 



HOUSTON ELISEEVA LLP 



Bv 'JW^j 
Maria Eliseeva 
Registration No.: 43,328 
Tel.: 781 863 9991 
Fax: 781 863 9931 




4 Militia Drive, Suite 4 
Lexington, Massachusetts 02421 
Date: July 21, 2006 
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BlUa die naehfolgenden Felder eusfflUen, ggL separate Blatter benulzen oderauf die berelts Im Rechercheauftrag vorhandene Information 
verweisen. 



1) Gegensland der ErflndungsmBldung (z-& Girfl auro, AppafiiUur, VortcJihmg am, BrufcJitung tur, BautBlium, VertahfKizur, odardeigtelchen): 

0b ^ eJ(ldfiCKQ| - ser f0r{J j e Mlkroskaple, insbesondere 4-Pi-Mlkrcskople und — ~" ~™ 
Verfahren zur Untersuciiung elner Probe 



2} Am Zuslartdekommen der Erfindung tet/sfnd els Erfinder beteillgt p»i Ptstansngej vwufcra Erflndungsmrfdung ausimierj: 



Name, Vomame 



2.FunMton*SiBlhjng 
Imf ■ 



1. Builraas Unit 



2.Tdeftm 

TTTf 



Nefco- 
naCtai 



Privatanschrift 



Ryglel, Reiner 



100 



Z06Z1 

T 



Ziegeielstr 123 
67122 Altrlp 



A*toeltg*b*n 



Arbdlgeben 



AibeJtflBben 



3) Zustandekomman der Erfindung (fGrfeden Erfinder gesondert angeben) 



Am rinem bn ArbeJlsgebistUegsndw Entwcklunss-/ KtmctenaW^ 



□ 

a 



Aufgaberolailung durch dsn VorgBseferten ohne ausrfrOcWicten Hinweis cui Uswgsweg 



Dicth SeofaadlHirtgen des Erfinders scUsl entstonden fc.B. Erfter/ien von MangafoT 



BelrnSUdium ehw LltentfurelEUe (UMa angeben) 



□ 



□ 



ft 



□ 



IT 

TT 



H 



Auretfisni strong en Wsg {btta eriauiem) 



□ 



Ich verslchere / Wlr versichem, dass meines / unseres Wissens die Angaben genau und vollslandlg und weltere Personen an der Erfindung 
nteht belelligl slnd, und dasa mlr/ uns keine Vorbenuizungen oder VerSfTentRchungen zurgemefeteten Erfindung bekannl slnd. 



Erf. 



Ort/Dalum 



Unterschrift Erfinder 



Erf. 



Ort/Dalum 



Unierschrift Erfinder 



Mannheim 
2 3. ©2-2602. 



B 
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4) Welche lechnlsche Aufgabe liegtdBr&findung zugrunde (Zieiseteiflig.vortaite.vwbcssenjng)? 

Durch den erfindungsgemalien Randspiegel In die r Probenebene slnd Justagen und nachfoigende Probenbelrachtungen in Elnem 
moglich, ohnedass die Probe Busgebaul werden muss. Der Randspiegel hilfl Im Besonderen be! Interferometnschen Verfahren In der 
Fokalabehe Im konfbkafen Mikroskopaufbau. Des Waltaran lassl afch etna Probe ziejgerichteler aufbringen ohne grofSe Splegelflechen 
durch die Probe zu verunrelnlgan. Durch die verschledenen Oberfl^chen Spiegel- Glas komml es zu elner VerSnderung der 
OberflSchenspannung, bel flossig aufgebrachten Proben, so dass dadurch die Probe In der Mitte des Probenraum gehaiten werden kann. 
Auf zusalzHche MaSnahmen wle Spacer kann also verzichtet werden, 
5a) Welchsr Stand der Technik 1st Ihnen bekannl? 

Leica-Anmeldung DE 101 00 247, unser Akienzelchen: A 2876 DE *~ ~~ '•■ 

Blsherwerden ObJektdeckglSser benuizt, bef denen eine Halfte des Probenraums 1st halbmondariig varspiegelL 
Eine andere Methode besteht dario, Maine SptegeJplSUchen verteltt In die Probe elnzubringen. 



5b) Welche Nachtelfe Oder Mangel gagenflbsr der Erfindungwelst der Stand der Tecbnlk auf? 

NachteiJIg In der blsherfgen konfokalen Mlkroskople 1st die Enlnahme von JuslagemlUeln, aus der Fokatebene, die erne nachfolgende 
Belrachiung VDrt Proben mil den eben vorjustlertem MDooskop erschwert, bzw. unslcher macht, well melsl dar Aufbau dadurch verandert 
worden 1st 

Die halbsellig vereplegellen Deckglaser haben den Nachleli, dass der Anwendar hSu fig Schwierigkellen hat, die versplegeKe Flacha zu 

tinden. Auflerdem Isl der Probenberetch so graft, dess die Probe haufig nichl gul lokalisiert werden kann. 

Die Methode mil den Spiegel plaltchsn fet nichl geeignei, da die PiaUchen scrrwerzu Tinden sind und auch zersl5ranfai!!g slnd. 



6) Ausfuhriicbe Beschreibung der Erfindung efriscW. Zetchnung und/oder Handskizze; evU. auch andere tesungsmOglichkeilen sklzzferen. 
Welche Merkmale soilen unter Schulz geste III werden? 



Auf elnem ProbenlrSgersubstral let ein Randspiegel so aufgebrachi, das, dieser elnen Frelraum lr» der MiUe des Probentragers asst. In 
dla&am frelbleibanden Berelch kflnnen aufgebrachte Proben, orthogonal zur Probenebene, von baiden SeUen In elner Fokalebene elnee 
konfokalen MlkrosVops betrachtet werden. An dam Randspiegel konnten zur glefchen Zelt Inlerferenzversuche zur Jusiage eines 
Inierferomelrfschen Aufbaus durchgefGhrt werden, wle rum Belsptel etn Wellenfrontenverglelch zweier Wellanf ronlen, die Jewells von 
elner der Spiegelserten reflekiiert werden und deren Phasenbeziehungen zueinander vergllchen werden kfinnen. 
Insbesondere soil dieser Aufbau fOrSyslemegeschOtzt werden, In denen InLerferometrfsche Verfahren In der konfokalen Fluoreszenz- 
Mlkrosfcopls efngesetzt werden, wie 4Pi und i r M- sowle Thela-MJkroskople* usw. 



Der Aufbau des Probenlragers mil Randsptegel besteht aus 

1. Oeokgtaa 1, wobal das Subslrat bus alien anlsotropen Oder Isouopen klaren Maierialten bestehen kann 

2. Deckgfaa 2, wobel das Subslrat aus alien anlsotropen oder tsotropen klaren Maierialten bestehen kann, auf dtesem 1st zusStzllch etn 
Randspiegel aufgebrachi Das Randsplegelmaterial kann aus alien Materiaten bestehen, fOrdle Reflection vorhanden 1st, In elnen 
Weltertlangenberelch von X = 300nm - 1300nm. 

Beispieisweise kann der Spiegel aus elner Silberschlchl mit Schutzschlchi oder aus einer efnfachen Goidschicht bestehen. 

Die versplegelte Schlcht befindet sich kreisfermig um den eigentllchen Probenraum herum. Das hat den Vorteii, dass belm Verfahren des 
Proberrlragers senkrechl zur optischen Achse zu Irgendelnem Randberaich hfn. die optische Achse hrtmer eine versplegelte Zone treffen 
wird. Das 1st zum Abgleich der Justage sehr wlchlig und nQtzllch. 






t 


Rondsptegsl t 





















Dec kg las 1 
Funkltonsanslcht 



Deckgias 2 mil Randspiegel 



Welterhln soille ein Verfahren zur Probenp reparation geschQtzt werden. 

Zunachsl wird eine wassrige Probe (ca. 1 pi) auf den Frelraum in der ProbentragermUle aufgebrachi. Da es sich um eine wassrige Probe 
handetl, bildet dlese einen Tropten und benetzl nlchtdle Versplegeiung. Die Probe wlrd anschliafiend mfttels einesTrocknungsverfahrens 
bshandBtt. Das Wasser verdunstel und die elgenlilche Probe bielbt am Probentrager kfeben. Danach wird eine definisrie Mange von 2.B. 
Glyzenn (z.B. 1 pi] auf die Probe aufgebrachi und die beidsn DeckgSser werden anschilefiend Oberelnander gebracht und fesA 
mftelnander verbunden. Dazu werden die Gberefnandertiegenden Deckglaser in elnen Rahmen gelegl und mit elnem Spez/alkleber fixlert. 
Das Glyzerin verteilt sich dann ganzgleichmafiig In dem Zwischenraum r so dass Oberall nahezu der glelche Brechungsindex vorhanden 
1st Es hat sich herausgestellt, dass fQrelne 4-Pl-Anwendung der Probenraum nlcht dtoker als 50 um seln soflte. 
Es kann auch e!n anderes Medium a!s Giyzerin verwendet werden. Wtchtlg isl nur, dass im gesamlen Raum zwischen den Objektiven nur 
v;anlg Brechungslnriexschvyankungen »^manden slnd. 
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Dlass Anstoht zelgl elne In ZA/ektor-Darsletiung 



7) Dte folgenden Unlertagen slnd Bestandlell dteser Erfmdungsmeldung: 



Beatfreifcung da* Erflndung 


Seflen 


Zfikhnuncflfl 


2 SeHen 


Prcspefcte, Stand der Technfc 

fblLLa auJM&i und znsammen nit der 

Ertrtfungstfeidung an CPTD) 





B) AHgamelne Information zur elngerelchten Erfindung 



Lfegen Aowidungar der Erfindung vor taw. rind beabstehUgt? 
PI Ndn 



Ja (Walcha?. 



Bind Hem betefts VertffenBchungan, Vortrigs. MiJfcaungan en Dritta, Autstattungen, PraserrtBUonen ode Urieun;en enofgl7 



□ Ja (Wann. 
wo, an 



b4 cite ErHndu.nO Tea cinas fiffenflkh geflWartwi PrpjekU7 
[S3 Ns'n * [ Bazelchnung: — — 



Projataiununsr 



Efngangsbestatigung CPTD 



£S-O?.c2oo2 




Dr. Werner F. Relchert 



Zustandiger Patentsachbearbeiter 



Wfr wetsen Sie ausdriickiich auffhre Pflichthin, die 
gemeldete Erfindung bis zuramttichen An me I dung 
ernes Schutzrechts bzw. bis zur ausdrOckUchen 
Genehmigung zur Verdffentfichung durch das 
Corporate Patents + Trademarks Department (CPTD)I 
geheim zu halten 
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DedvrnflJnterschfift 



W. F. Reichert 
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CONFIDENTIAL - INVENTION DISCLOSURE 



Our ref.: P2376 (please indicate on any correspondence) 



5 To Patent Coordinator BU: LLT 

Dr. Kyra MSIImann 



10 



Date received/Signature 



Forward to: 



July 23, 2002 
//signature// 

Leica Microsystems AG 

Corporate Patents + Trademarks Department (CPTD) 



Date received/Initials July 25, 2002 //initials// 

15 

1) Subject matter of the Invention Disclosure (e.g. Device for, Equipment for, 
Apparatus for, Device for, Component for, Method for, or the like): 

Specimen coverslips for microscopy, in particular 4-pi microscopy, and 
method for investigating a sample 

20 

2) The following is/are involved in the creation of the invention as inventors (if 
additional space is needed, fill out a further Invention Disclosure): 

Last name, first name Rygiel, Reiner 

Professional qualification Dipl.-lng. 
25 Business Unit LLT 

Corporate function and position Project manager 

Telephone 0621 7028 2023 

Nationality D 

Percentage 100 
30 Home address Ziegefeistr. 123 

D-67122 Altrip 



3) The invention was created (indicate separately for each inventor): 
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By observations of the inventor himself (e.g. recognition of shortcomings). 

I affirm that to my knowledge the information is accurate and complete and that 
additional persons are not involved in the invention, and that that no previous uses or 
5 publications of the disclosed invention are known to me. 

Inventor A 

Place/Date Mannheim, July 23, 2002 

Inventor's signature //signature// 

10 

4) What is the technical object on which the invention is based (objective, 
advantages, improvement)? 

The edge mirrors according to the present invention in the sample plane make 
possible alignments and subsequent sample observations together, with no need to 

15 remove the sample. The edge mirror helps in particular with interferometric methods 
in the focal plane in a confocal microscope configuration. It is also possible to mount 
a sample in more targeted fashion without contaminating large mirror surfaces with 
the sample. The different surfaces (mirror, glass) result in a change in surface 
tension in the context of samples applied in liquid form, so that the sample can 

20 thereby be kept in the center of the sample space. It is thus possible to dispense with 
additional features such as spacers. 

5a) What prior art are you aware of? 

Leica Application DE 101 00 247, our file no.: A 2876 DE. 
25 Specimen coverslips in which one half of the sample space is mirror-coated in 

half-moon fashion have hitherto been used. 

Another method consists in introducing small mirror-coated flakes into the 
sample in distributed fashion. 

30 5b) What disadvantages or shortcomings does the prior art exhibit as compared 
with the invention? 

A disadvantage in previous confocal microscopy is the removal of alignment 
means from the focal plane; this complicates, or makes unreliable, subsequent 
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observation of samples using the microscope that has just been prealigned, since 
the assemblage has usually been modified thereby. 

The coverslips that are mirror-coated on one half have the disadvantage that 
the user often has difficulty finding the mirror-coated surface. The sample region is 
5 moreover so large that the sample often cannot be readily located. 

The method using the mirror-coated flakes is not suitable because the flakes 
are difficult to find and also susceptible to damage. 

6) Detailed description of the invention, including drawings and/or sketches; also 
10 sketch other possible solutions if applicable. Which features should be protected? 

An edge mirror is mounted onto a sample carrier substrate In such a way that 
the mirror leaves an open space at the center of the sample carrier. In this region 
that is left open, applied samples can be viewed, orthogonally to the sample plane, 
from both sides in a focal plane of a confocal microscope. Interference experiments 
15 for alignment of an interferometric assemblage could be performed at the same time 
on the edge mirror, for example a wave-front comparison of two wave fronts which 
are each reflected from one of the mirror sides and whose phase relationships can 
be compared with one another. 

This assemblage is to be protected, in particular, for systems in which 
20 interferometric methods are used in confocal fluorescence microscopy, such as 4~pi 
and l 5 M microscopy, theta microscopy, etc. 

The assemblage of the sample carrier with edge mirror comprises: 

1 . Coverslip 1, in which context the substrate can consist of any anisotropic or 
25 isotropic clear material; 

2. Coverslip 2, in which context the substrate can consist of any anisotropic or 
isotropic clear material; an edge mirror is additionally applied on the coverslip. The 
edge mirror material can consist of any material for which reflection exists in a 
wavelength range from /. = 300 nm to 1300 nm. 

30 The mirror can consist of, for example, a silver layer having a protective layer, 

or a single gold layer. 

The mirror-coated layer is located in a circle around the actual sample space. 
This has the advantage that upon displacement of the sample carrier perpendicular 
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4 



to the optical axis toward any edge region, the optical axis always encounters a 
mirror-coated zone. This is very important and useful for adjusting the alignment. 

Coverslip 1 



Firstly an aqueous sample (approx. 1 pi) is applied onto the open space at the 
center of the sample carrier Because the specimen is aqueous, it forms a droplet 
and does not wet the mirror coating. The sample is then treated by means of a 
drying method. The water evaporates and the actual sample remains adhered to the 

15 sample carrier. A defined quantity of, for example, glycerol (e.g. 1 pi) is then applied 
to the sample, and the two coverslips are then placed against one another and 
fixedly joined to one another. For that purpose, the coverslips laid on top of one 
another are placed into a frame and immobilized with a special adhesive. The 
glycerol is then very uniformly distributed in the interstice, so that almost the same 

20 refractive index is present everywhere. It has been found that for 4-pi use, the 
sample space should be no thicker than 50 pm. 

A medium other than glycerol can also be used. All that is important is that 
very few refractive index fluctuations exist in the entire space between the 
objectives. 



5 



Functional view 



Coverslip 2 with edge mirror 
Edge mirror 



10 



A method for sample preparation should alsabe protected. 



25 



Immersion medium 



Coverslip 1 
Sample space 



Mirror 



30 



Coverslip 2 



This view is a Z-vector depiction 
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7) The following documents are constituents of this Invention Disclosure: 
Drawings 2 sheets 

8) General information about the invention submitted 

5 a) Do applications of the invention exist or are they envisioned? 
Yes (Which? Project?) 
b) Have publications, papers, communications to third parties, exhibits, 
presentations, or deliveries related to it already occurred? 
No 

10 c; Is the invention part of a publicly funded project? 
No 

CPTD receipt confirmation 
Date July 25, 2002 

15 Signature //signature// 

Dr. Werner F. Reichert 
Assigned patent specialist 
Telephone +49 (0)6441-20-2223 

Name Dr. W.F. Reichert 

20 

We expressly remind you of your obligation to keep the disclosed invention 
confidential until official application for a protective right, or until express 
authorization for disclosure by the Corporate Patents + Trademarks Department 
(CPTD) I 

25 

Date/Signature 
//signature// July 25, 2002 
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